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(54) MANIFESTATION PROMOTE^^D ITS USE 
in =i *fi7fil (A) (43) 9.3.199;^^») JP 

Appl No , 2405849' 22) 25.l2.lflW3) JP (31) 89p.334751 (32) 26.12.1989 
71 TAKEDA CHEM IND LTD (72) AKIYOSHI TAN 1(3) 
51 Int CP. C12N15/11.C12N5/10.C12N 15/85// A61K48/00 




PURPOSE: To provide a new recombinant DNA useful for allowing a cerebral 
nerve system cell to specifically produce various proteins. 

CONSTITUTION: The objective recombinant DNA contains a promoter region 
of protein phosphorus-oxidase C gene, e.g. a recombinant DNA containing the 
promoter region having the base sequence of formula. It can be produced by 
cloning the promoter of rat PKC-y gene, integrating into an integration vector 
and inserting an arbitrary structural gene to the downstream of the gene. 



GCTCT GGCACCCAAC UAACACACT GGAATGTATT fCCCACAUC 
CGGGrcCACA ACCCUGGAC CACCTCCCCT CCTTCCATAC XCCCTCCCCA 
AfCCCACTCT BXGTGGAG AGGAWGAM GGCAACTGTC CjGGATTCTT 
GCTiGCTGCGG GGACSCC7TT AAACTCAAAC CCCKCCCTT CGTCGTCATG 
CCXACGCCIA CCCCCACCCC CGACHCTAC ATTTCaGCaG CIGCCCATAG 
CCCACCTCCC GCCGCCGCCC CTGCCTGCGG CT 



(54) GENE MANIFESTATION CONTROLLING DNA 
(11) 5-56782 (A) (43) 9.3.1993 (19) JP 

(21) Appl. No. 3-221885 (22) 2.9.1991 

(71) KYOWA HAKKO KOGYO CO LTD (72) RYOICHI KATSUMATA(l) 
(51) Int. CP. C12N15/11,C12N1/21,C12N9/10,C12N9/38,C12N9/88,C12N 15/17, 

C12N15/20.Cl2N15/27.C12N15/54 F C12N15/56 f C12N15/58,C12N15/60, 

Cl2N15/67 f Cl2N15/77,C12P21/02//CCl2Nl/21.C12Rl/15)(Cl2Nl/21. 

C12R1/13)(C12N1/21,C12R1/01)(C12N9/10,C12R1/15)(C12N9/10, 

C12Rl/13)(C12N9/10,C12Rl/01)(C12N9/38,Cl2Rl/15)(Cl2N9/38, 

Cl2Rl/13)(C12N9/38,Cl2Rl/01)(Cl2N9/88,Cl2Rl/15)(Cl2N9/88, 

Cl2Rl/13XCl2N9/88,Cl2Rl/01)(C12P21/02,Cl2Rl/15)(Cl2P21/02, 

C12R1/13)(C12P21/02,C12R1/01) 

PURPOSE: To provide a new DNA having an action to control the manifestation 

of structural gene. ... , nrr \ 

CONSTITUTION: A DNA originated from isocitrate lyase (ICL) gene ot 
coryneform group of bacteria. It is integrated into a vector DNA together 
with a structural gene coding a protein and has an action to control the manites- 
tation of the structural gene when introduced into a host coryneform group 
of bacteria. For example, a DNA included in the base sequence from the 1st 
to the 102nd bases of the base sequence of formula. It can be produced by 
extracting chromosome DNA from a coryneform group bacteria capable of 
producing glutamic acid, integrating the DNA into a piasmid, etc., transforming 
a microorganism with the recombinant DNA and separating the clone holding 
the recombinant DNA containing the objective DNA fragment. 



(54) NON-A NON-B HEPATITIS-RELATING NUCLEIC ACID, ANTIGEN, 

ANTIBODY AND THEIR DETECTION SYSTEM 
(11) 5-56784 (A) (43) 9.3.1993 (19) JP 

(21) Appl. No. 3-104010 (22) 8.2.1991 (33) JP (31) 90p.28191 (32) 9.2.1990(2) 

(71) TETSUO NAKAMURA (72) TOSHIHARU MISHIROU) 

(51) Int. CP. C12N15/51,C07K7/08,C07K7/10,C07K13/00,C12N15/06,C12P21/02, 

C12P21/08,C12Ql/68,C12Ql/70,G01N33/576,GOlN33/577//A61K39/00, 
A6lK39/29,A6lK39/395(C12P21/02,Cl2Rl/19),C07K99/00 

PURPOSE: To provide a new DNA necessary for the diagnosis of non-A non-B 
hepatitis. . - , vr , . 

CONSTITUTION: The GORgab DNA having the base sequence of formula. Nucleic 
acid is extracted from the plasma of chimpanzee, a cDNA is synthesized with 
a cDNA synthesis kit according to Gubler method, a cDNA library is prepared 
by using X gtll cloning kit and the cDNA is screened by a double antibody 
method (the 1st antibody is a mixture of plasma of chimpanzee infected with 
non-A non-B hepatitis, human plasma and plasma of patient of non-A non-B 
chronic hepatitis; the 2nd antibody is anti-human IgG labeled with a peroxidase) 
An insert DNA is incised from the obtained GOR 47-1 phage DNA. GOR 47-1 
RNA and GOR 47-1 RNAC are prepared from the phage script recombinant 
using Tj and T 2 promoter. The products are labeled with a radioactive isotope 
to obtain a probe, which is used in the preparation of plural cDNA clones 
having overlaps with GOR 47-1 from the cDNA library. The clones are linked 
with each other to obtain the objective GORgab DNA. 
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1 1 = y ^M^^f v * ^ y 

(I CD 5t^iCi^i-5DNA-CfcoT > 

b fc # * fc tt«fflt*^E*»t?«l« 3 *L S t> 0>"C*> * 
»*3fil«a«t<ODNAo 10 
Iff jfc^S 3 ] BE^'J#^ 3 &tl2>M£&?Q<»% 1 # 
*>^^7 0 2#*-C(Oi&SSB^Ji- > S^$tt6DNAt?*> 

-5ft^lia^DNA 0 

fete;? v^"^ MSr^ — Kt53ftWt?*>6ll*5 1 
©DNAo 

[ft*3S 51 I C L*GHF*»M-a 3 y *3l»l« 20 

^^o/^ry ^^JH^bjl^^ *>£>-Cfc5ff8#^ 
lEf©DNA c 

5 ^ AATCC13032 „ ^ y ^/^^r y ? A ' Tir h 
7VK7^ 7AATCC13870 , ajl^f 'JjrA«Tt 
h ^/W^ ^ ^ AATCC15806, ay^^y^*^ 
^mATCC1599K =* y V ' ^—*r=>- V *ATC 

C13868 , 3yjM*yy*A-*?*=~9AlCC17965 

=3 y^^^-r y • y y ^-^ATCC15990 , ^WtT 30 
/^^^y *A -^y*7-< 7AATCC14068 , ^WtT/< 
• y 7^ ^ AATCC14066 > r/VtT/* 

^y !>A • ^y^^r y ^ATCC19240 , ^WWf 

y • ^.f^y *^^atcci4020 , ^i/Wfyj' 

A . 77^^ATCC14067 , ^WtT^^T^y *A • 7^ b 
^r-^>^^ATCC13869 . ^l/^fy^A-n1? 
*AATCC13825 *3£U\ ^o/^fy »>A • TV^ 
T^>f 7AATCC15354 *>ib^tffr£ft#^5iEi&ODN 
A e 

[»*«7i is£=<y*t!»iB*** ay*'<*yy* 40 

iffjfc^si «^=y^syN8«* s , =y^f yi> 
^ • i//v^ ^ ^ aatcci3032 , =3 y y ?A * r 

ir hTv- K :7>f 7 AATCC13870 > ay^fy^A* 

r-fe h^/v^ AATcci5806 x ay*/*^y*A- 
#A^mATcci599i , ny^fy^A-^-^y 

*ATCC13868 % = V ^t 1 ? V V * • * 9* => — 9ATCC 
17965 , = y *^^y • y y *AATCC15990 „ :/ 
UtT/^^y #A • -f ^y^-7>f9AATCC14068 , 7^ 50 



tf^^^y ?A • -fry** ? AATCC14066 , 

\?s<0TV • y *ATCC19240 , 

?"rV ?A • /<y *^AATCC14020 , ^Utf/^^^ 
y «>A • ^^^AATCC14067 . -fist*'*? TV • 7 
^ h^T*-^>^^ATCC13869 , 7 *T V V A • 
0-^^^10)13825 *5^^ ^^o^fy^^-TV 
^^T7^7i^ATCC15354 &>feBl£ft&HI*97 |B«c<0 
DNA 0 

[^*^ 9 ] = y ^S!*BM<o ^ y^xy^yr^ 

(I CD Ifefl^^t^DNATfcot, *>v«* 
5itilfc^xDNA 0 

ol ny»i^y^^yr-f 

(I CD SfeWS^t^DNA-Cfcot, 

a* *l/fc«a*^. D N A Sr^tf ^®«E^o 
(I CD i€f(C**t«DNAt«>ot, ^V/^^ 

*a*nT«^ay^si»*^A*^it^ 

^ © =3 - Ki" 6 ^51^ i:* 5 ^^^— DNA lc*a^ 
a**ufc«aift^DNASr-&tP^««5«flcSr«»^« 



[0 0 0 11 
[0 0 0 21 



(3) 
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mfc*<omM8&& CGoeddel. D. , et. al. , V— f 
^^•t^'f • t'/st^ ■ 5- • *^ • * 

✓f^V^ (Proc. Natl. Acad. Sci. ) U.S.A., _76_, 106 
(1979), Edman, J. C. , et. al. , (Nature), 
291, 503(1981), Shimatake, H. , et. al. , *W — 
(Nature), _292 , 128(1981)] 3&s*SC*JxT43 9 , ^<^> 

[0 0 0 3] lMDNAMi#i^75/i 
*~*S#fc*VCV^ WMB863-273469) »^«rftO 

mm-?* z>xj&m<o-7**-*-**<o**= y 

tM&lh* (^HBS62-151184) o L*>U ^(DftWl 
[0 0 0 4] 

# SflUB Sr^i" SDNA Sr^#-T S jJ^S^*) *<> 
[0 0 0 5] 

<d^*4V9^W)t-m OTicL^t) at* 
ay*'**? 1 '-) 

=iy^^^y 
=>y*^<*yy v& 

^w^^^y 
^wtr^^-ry *a 
^vir^^y 
^/wtr^^^y 
z/utr^^y vj* 



20 



I CLiWSr="-Kt6DNA»f)i"S:^o^^U 

*at^^«iMM-stfM8 &*rr s d n Aot&gaa 

?ij*&£bfc£^ «DNABi»4DNA-C*6: 

[0006] erF, *»w*v»jWfc*W"r6. 

14. =*y*§i*«tf>i CLlfi?K**t*DNA-efc 

^^-dnai:^^ «£3y*a»»z*AaJx 

DNA (WT. iCL^n^-^t) * *5j:t« 
ffc^^^-DNAIdWatitfciWDNAW 

[0 0 0 7] ±.|5<Z) I CL/p^ - ^""!^ flUtat^^f" 
&<D I C I C HSitfc^Sr'&tf 

[0008] 



30 



3r^.y * 

y y 

y * 

f*^<y*:yA 

7^-77^7^ 



ATCC 1 3 0 3 2 
ATCC 13 8 7 0 
ATCC 15 8 0 6 
ATCC 15 9 9 1 
ATCC 1 3 8 6 8 
ATCC 17 9 6 5 
ATCC 15 9 9 0 
ATCC 1 4 0 6 8 
ATCC 1 4 0 6 6 
ATCC1 9240 
ATCC 14 0 2 0 
ATCC 14 0 6 7 
ATCC 1 3 8 6 9 
ATCC 1 3 8 2 5 
ATCC 15 3 5 4 



[0 0 0 9] 



^iW;y«4Si*>W!fefe* 50 DNAOttWI*. «*.tfW«"B68-126789B:B«©* 



i 



5 

¥«"T5t-tt. HS^JRR^-C^SbfcSfe^DNA 

«a*5&A/««. Wft**.DNAt?Kk&*ft»K«ftU 
|»ODNAKffrWttttltDNAt**t6^P- 

[0 0 10] 0O*.tf* Ut^ISr, ^ 

^^-ttt^^^K^W^i^ ^p~- 10 
/^~f V ^-tf-tf— V3 >- (Hanahan, D. et. al. , 
V(Gene), 10, 63(1980)) SrJfll\ I C L<DT 5 /BfcSB 
^ijco— gp^r a - Ki~ 5 NAt 5 D N Aff>t 

a-e^&^tfDNAWJtSr^^S K-<**— ±K*f 

tf-^K£4*fcl£>;frte CM- H. Caruther et. al. , ^ 3 # A' 
■ s/y-fe^ • -7 s ??* >V 20 

( Chemical Synthesis of Gene Fragments ) a Laborat 
orymanual, Verlag, Chemie(1982)) T?-ffc^fifcUfct> 

^(Molecular Cloning) (1982) a— A' K • 
. • h y — (Cold Spring Harbor Labora 

tory) MtdB L < Vft & JVCV^ * . 

[ooii] ±B©*lfe-c«6*ife^ B-yfl*rjir#, 

I CL^n*- *-*3J:lM CLSra— Ki"««3t3ft^ 

A$r^*T6 0 r^fe«>«aifeA.DNAl4, invitro 

lipCGl (#118857-134500) , pCG2 (#H§BB58 
-35197 ) . pCG4 (#188857-183799) . p AM 3 
3 0 (#^0858 - 67699 ) „ pAGl, pAG3, pA 
G14, pAG5 0 (#PIB862- 166890) hZ>^te*tl 

09 X. rifl#PBBB57 - 134500i-f£^ £ ^fc^ife^ffi V * e> ^ 

7* bzfy^h^m-r^^ (W*.tf»MBa57-1864 5( 
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6 

92) JbSlHi^W bn#v— ^a^ife CT^-f K- 

5 ^ o/^^b^- • 7^ K • / Pi?— (App 
1. Microbiol. Biotechnol.) , 30, 283(1989) ] (^J:o 

[0012] lE-ewt^x-DNA-e^ y ^ 

p- VffcBrtf-fcl- I C L5t^dS#^-rS r £ Srflfc»i" 

6 - ^ £ 0 I C LJStt&fitfPT 

,VCD I C LiSttMW« - t SrJfW- tt I C LjtG* 

^c®)(^<toTpA$tb7t I CLfc^FSr'&trDNAWtf 

[0 0 13] r^ICLlW^DNAlritW^ 
P-^-ftU #«(D«|/NIS»f>i-S:*tf>c^9^5 K<£> 
I CLfgttft-^tBfcSVMi^WIBSrOT^S- t(-«tt) I 

L3M»Mttr d n AmKmmmmftVy***^* ? v 

. /<>fto^ (J-MoLBioL), 94» 441(1975) ) *>^> 

v^^4^^1^A • *frw<— hi* C^p 7 s 4 * ^ 

. if . -^Va-fyk • T#^5— • ^ - ^^^^(Pro 
c. Nat 1. Acad. Sci-), 74 ,560(1977) ) * ^O^ttSrffl 
V>T^-e#-5o DNAfiiE^lCLON«7 

[ooi4] ^©j:p/i»taoT, wz-ttmifaWfc 

^Uc^U^fy^A • ^/V^ ^ ^ AATCC13032 <D 
^i-DNA^SE^J0 5^>> ffl#@^^>^5 1 3#i 
^ICL/P^^tll rODNABB^JlCRR 

[0 0 15] I CL^B*-^-ISttt*t*DNA» 
-^^-IrEtfcDNAM^ny^W 5 
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. 2>^*(Ann. Rev. Genet.), 13, 319(197 

9)] h&m-ezzo mffl&fc*±^x\*. 

S^nn^-fiM®^- (G-CSF) 
[0016] ±G6>#8fc'<^ TMSttfcJWMEUlU 

[0 0 17] ^liil§C*>SVMi!i#U^d5f>^^ 
ot\ ^fi4-7 2^»fe5o Jg»fc*fc* 

x%z> 0 

[0 0 18] sir\^ «fc«fr*rfrxm*#««c«» 

[0019] 

mrnw i =» y ^m?** .5 >&t±mm<o i c li^ 
=3 y ^ yiiti8^*>5 3 y ^ a 

• 5 ^ AATCC13032 . =» V *r V P J* • T* 

hTv-K^^^^ATCC13870 . U T V & ^ ' *> 

/l^7-:nATCC15991 „ 3y^f!)^-/^a!)^ 
ATCC13868 > ay^^y *A • y y *AATCC15990 
, ^Ixtr^^-y »>A • >f^y*7-f 9AATOC14068 
^Vlf^T 1 y #A * 7*4 ^7^AATCC14020 , 
^Wtr^^^y *A • 7^yAATCC14067 , ^Wtf^^ 
F77^ ^J»ATCC13655 ^ 



(5) 5-5 6 7 8 2 

8 

as<?TV • T>-^-— 77^ 7 AATCC15354 & 
M^NB^ »7*>f3y20g, BP*:*** 5 
gs ^urr^-^ l 0 g £*1 y 5* h/MC**pH7, 2fcl 
SBSEUfe^tft) fcHMU 3 0tt?l6^ii:P^i 

f^n^MAYE^i (SK7^!>^2 0 
(NH^SO, 1 0 g, ^3g, BW3:^**1 g. KH 
2 P0, 1 g „ MgS0 4 • 7W 0. 4 g . FeSO, • 7H2O 2mg, 
MnSO, • 4HaO 2mg, Wy6 0/ig, t^7T/M 
10 &2mg. NaC15 OmgSrTkl y y h/H^pH7. 2 ClP 

YE^i (;/a^o^2 0g> (NH 4 )2S04 1 0 g. 
g, 8*©^** 1 g. K&PO, 1 g> MgSCWftO 
0. 4 g . FeS0 4 • 7H2O 2mg. MnSO* ■ 4Hi0 2mg, 
fy60//g, 1M 2 mg, NaCl 2 0mg£r7k 

iy.> b y i^ P H7. 2KlJlgEUfcJOT&] te«v»t 
ill, 3 otcti e^ra^uyto 

[0 0 2 0] IMil^ 1 OOmMy >W8ffim 
(pH7. 0) X2\&$bW&, ^®^5ml{C^LfCo 
20 M**»U*38«&a*««W» (TOMY^yV 

ic-ci o^mjS'C? (uooo x g )u ±m^mm^mmt 
[0021] z<ommmmm^<oi cLm, -rv^ 

^& [i**— ^ • • ^ % X b y — 0- Bioch 
em.), 64, 355(1968) ] oTS!]^bfc 0 ^3 0^ 
K{fcmb?cSJ£*£ CTris-HClO. 14M(pH7.5), MgSO* • 7H, 
0 2 0mM, ^/V^^^2 0mM] 2. OmHC ffit3 0 

30 » S \z^ir^msmmmt 2 o M i <oo. 4M<<y?^ 

^^^7 0^ 1 o^Mt, tKtK^-cs^ 

ra^b^o ^^V^-e, 2mlCO^^^0. 5mlO0. 5%^ 

ff (^f/HOO-20) T?5 2 0iim<D&3feJ£«rS93£l-' 
fc 0 l^^t-1 Mmol O^y^^AdK^fiJSSrttWi' 
6IBWSttt:l** (U) £U ^fiMlmg^>)<olt^ 
40 ^Sr^WU. ^O^Sr^HC^bfCo ^SStix 

[0022] ^eo^m, v^^KtSJ-asv^rt, ms 

YEWC«iLfeHWi:ili CL^tt»^d**>SV^ 

50 mmtvxmM. ^^wt^^mm 
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[0023] ^±om^<b> &m\cm^^±x<D=>}) 

-(Nature), 227_, 680(1970)] lC<fc 5SDS-# V T ? V 
T ^ Ky/^m^ib (SDS-PAGE) -C#WLfc 0 1 5 m g 

^/WcHM:, @£C8c®j&, y/is&tte&m V^y—rffr 
— R250 o.i %> ^^y-;vso%) -c&rfeu 
J&&*£ (^/-/w o%. Wife io%) -eifrfeb-c, 

[0024] *<z>jfe*. _biE^^ ^ >m.&mm*¥— m 
&m*fz&x<Dmmz*s^x, MAYE*«n*xwaiufc 

£ I C L®fid5^fi#^i-^> r t — 

=3 D^/^^^y £A • ^7/V^-3iATCC15991 CoV^t^M 

riWWa&fcftfca** *:<»m&WW<< XttJ^S 2kDa -e 
fcofco bd>U V^tU©Ht*<0#^t,, MSYE^i 
-Ci£^Lfc^#*lChi:4 8kDa £>£Wi5 2kDa <D I C 

[0 0 2 5] £/£Lfc4 8kDa £>£lM3:5 2kD 

a ©I CLSe^*frseJ!:fi«>5fM^€r^«>5fc«> 
tc. -^©^Vh^-^- (a»^$^f^0f%h$t model 

UV265 ) &JBV^Tl&&y/l'£^;frfti-;M:U 
£<D*Mfr«r«rMMX (560nm)<D^V^t?a!j^Ufco ^ 
f^m. MAYEW^ilfc^^l^ 4 8kDa fc£ 
VM*5 2kDa <D I CL®e^^SQcD5'-l 0%t@ 

[0026] *fc> ±e<D#««iiattw«&3y^^ 

/!)^. -y/V^ 5 ^ AATCC13032CD I C LffiC*tt 
5tt#«rfflV*;fc$W** V - y h& (Towbin, H. , 

yi/ • • If • t^at^ • Ttly*^ — 
- • f--<3i^^(Proc.Natl. Acad. Sci.) U.S.A., 
76, 4350(1979)] J: aAWSr1?ofc 0 _hiBT?IBia bfc 
]) 5 V^£^<D*«&tiii££SDS-* 

yr^y/wr^ kwc«^ efcifrSrfrofc^ ^© 

JiM^n^^^©^ C2 5mM Tris-HCl, 192mM 
?V^X PH8.3 ) ] Cilfc>^7>7>f^- 

yv?<r*^S&WMlz.mi'K-m& {Vy b^^ttM 3 
MM) -m£A/-C. ^^1© (Th-W K-fc^hU 

1 8 omAfemmximmfe^zft^tco y**> 

*-£l%BSA {^rimr^^y) Sr£tfTBS$ 
®*£ [2 OmM Tris-HCl , 0. 5M NaCK pH7. 5 )) tC^L 
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[0 0 2 7] ay^fy • 

ATCC13032 &MAYEj§*rc£^$**U»ffc<0fflJ&tetti 

^ ^/W>>b4 8kDa fie«fcte£i-S(tt©&#)lfcO , 
0. 0 5%Tween20 Sr^tfT B SJ&Wfct-ffiHBLfco 

,Mft# (4 8kDa iet^) fcfMttUfco 
[0 0 2 8] _h|B<D^^abfc7^/W^ — Sr4 8kDa 
10 fie«ft(W30:t^l %B S ASr-^tfTB Stt«tttcjl 
U 4*01::— 8fetttv*fc: 0 :7^*-&0.05%Tw 
een20Sr*tfTBStt«Sft"t?3liIjfcofc«, fci^^IgG 
(y^ttM *5£lM%BSA£r^ 

tfTBSJgw^tc^-eMt o vte&bmvtco ltitm 

yj/V? — SrO. 0 5%Tween20 £r£tfTBS^W& 
-e^Lfdo :07^;^- Sr4-^crn-l-^^h 
— /V K*fcS4) 6 0mg£^bfc2 OmlO^ 

/Wi* 6 0 ii 1 ©ifiHMb***Sr'&trl 0 OmlO 

20 8kDa aeett#f*. =y tr± • 

AATCC13032 ^tt-C3& <, 3D TVVJ*'Tizh 
r*/ K7^f ^AATCC13870 , a'J^f y 

y ^ATCC13868 , !J V • y P I^^AT 

CC15990 > ^Vlf^^^JI^A *>f^P*7-f9AATCC 
14068 . ^l/Wfy - X-T^y ^7^^ATCC1402 
0 , ^Wlf^^^y V& • ^9^AATCC14067 , ^WIT 
y 17 A • b^r— ^ V^i^ATCC13655 , ^ ^ 
a^^^y ^-^ • 7^T7^f ^i»ATCC15354 <D4 8 
kDa O I CLlfil*5«t^^y^ry »7A • */^-7- 
30 31ATCC15991 <D 5 2 kDa <D I C LScfi® ^^^bfc 0 w 

cDr^^f>> -frbm&mm-'$>z>^tem#>xm®.& 
<d ^ r t & fc>a*o fc« 

[0 0 2 9] aSWfy ^-^ ■ 5 

>^AATCC13032 ©ICLl^^o-^y^ 

(1) I C LSfif (ON«7 ^ 7tE^J^ 
ay^f y • ^/W* 5^ -kATCC13032 CD^B^tt 

w^i^tt. 4 8kDa tfj&Kzvm&mmw&ftxtktoz 

H^V^-C, SDS-PAGE-C4 8kDa <£> I CLgSS:^^ 

40 [0030] mmmitmmK. maye^mii 

tc^V^^TV • ^/V^ 5 ^ AATCC13032 C0^{^ 
^m^Sr^b. ^3/il iSrSDS-PAGEic^^fCo Qcffi) 

y/WSr<E^lgSff»t Cl 0mM3- 
^y-1- 7*n/^7>M^ 1 0%**/— 'WpHll. 

o)} ni^-es^ibfco h-tr^ib<D^ 

. ji^^( Proc.Natl. Acad. Sci.) U.S.A., 76, 
4530(1979) ] ^oT^/V^SeSr^^^^y— /HC 
gbfcPVDF^ (Millipore tt». 0.45^m #T1^X) 
50 (C^bfCo PVDFiRtrJft-f^TK-CS^IBIft^, 



F 
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V— %£&M (0. R250 , 50% *9 J 

*-C5#l»SfefeU JkV^-CJKfe* (40% 

/k mam \c5^mm^xm^vtc 0 se>t^ pvdf 

r©§Lh"C»fe*^fc4 8kDa CO I CLSS^Otil 

i^/V • hy-(X Biol. Chem.), 262_, 10035 

(1987) ] tc^V\ N**»T5y»iB^lO«:3eSr4?o 

[0031] ^.htc^^nfc i c lmssc io 

tf-V*^MfcSi model 470)^*5^: h*-*>&M*Tt 

[0 0 3 2] (2) *!l rfjc^U^K^o*-^©^* 

#-*§-2) Sr^tTS^y =f5t^^^K«r» K« 
^"V^v 1 AthKtf- y * K^^» (Model 

380A) &J3Wc***7 5 bfe CM. H. Caruther e 
t. al.^^^/V- • • ^ bA' " 20 

• 77^ ^(Chemical Synthesis ofGene Fragment 
s), a Laboratory manual, Verlag, Chemi (1982) ] \Z. 

[0 0 3 3] -co 5 Omer *V 9 V*^" K^c— :/ 
£ Cv K ] ATP (T^i^A3000Ci/mmol)£rJBV^5' 

M 1 CO^— C50mM Tris-HCl > lOmM MgC 
l a , 5mM DTT, 0. ImM EDTA(pH 7. 6)] \Z. 1 0 ^COT 

3 7t:-e3 o^rasjts**fco /vifiw 30 

LfcSOSifc Sr-fe 7 r 5* 5/ ^ * G 5 0 v rfc^/v**- 
[00 34] (3) 3P^-A>f7*!;^^>3 ^jfe 

ATCC13032 CO@^^0. 8ml&4 OmlS SMM 
n^^20g . (NH4) 2 S0 4 10g > EUfi 3g . g$^=** 1 
g . KHJU lg, MgSO, ■ 71W) 0. 4g , FeSO, • 7H,0 2m 
g % MnSO, • 4Ha0 2mg . tr^V60/ig , t-fT^yS 
WtM 2mg. NaCl 50mg 1 V V h /MC^*-pH7. 2 t-H 40 

itfc^] ic&@lt3 oxi-emt b& 

ifc&tr (model 100-20) tf 6 6 0nm|:i*3tt 5 (0 
D) £$0£U OD^O. 2tC/«Coyt^-C^^0. 5 
l£{fc/ml<Z>«£ h t^-V y >G S:«*D Lfco 

fee «W3&»e>«*fr*«b, TESISW C0.03MTr 
is-HCU 0.005MEDTA, 0. 05M NaCl (pH8. 0) ] ^ifcfr 

y/f-^i C25% 0. 1M NaCl „ 

0.05U Tris-HCK 0. 8mg/ml y A (pH8. 0) ] 10ml 



^5-5 6 7 8 2 
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i3 • T^^(Biochem. Biophys. Acta.), 72, 619(1963) 

UC19 (^iliiflJSD fcW^SE. coli ATCC33694*» 
k^fetcfto T \f/V^ A h co^fe C* 9 W y * ' T 
? K ■ y (Nucleic. Acids. Res. ) , _L 1513 (197 

9) ] CJ:»)pUC19^litfco 

[0 0 3 5] =» y*'*^y • ITM^* AATCC13 
032 CO^fe^DN A 5 M g ^^tPl^@^B [lOmM Tris- 
HC1 (pH7. 5) . 50mM NaCl , lOmM MgCl 2 ^ ImM DTT ] 9 
8/ilt-20^{4cOHind IHSr^Pb. 3 7 c Ct?2^K^ 
£-&tc 0 -J). pUC19^^$KDNAl/igSr« 
tf^^B 4 8. 5 n 1 ^5^cOHind IIlSr^DU3 
7tJT?ll3raRJfc**fc. r*Ub»6*ftSB#Ufc** 
:7;n y_ /V ^ tti> ^^y^/wet^^ToTDNA$rtH]^ 
Ufco i©DNA^»fr9>f^-^9^«ttHS C20mMT 
ris-HCl (pH7. 6) , lOmM MgCl a , 10mM DTT, ImM ATP 

1?«:*Jn«. 16W15»II^S««ffltfc. 
[0 0 3 6] rcoDNA&S^SrJlV^^ai/vbbcO 
[>^-^(Gene), _6 , 23(1979) ] t^OE.coli A 
TCC33694^W^b^o T VtTVy V 1 0 0 m g /ml 
mt^LB7*Wh Cl%hy^h^ 0.5%»#=* 
0.5%NaCl (pH7.4) ] ±^bPt/Vn-^7^;V 
^ — (Gelman Science ttj^. Bio Trace™NT) ^r*^ 

-j 0 ^ 2 tfc<o=. h ci-fe/vn— ^ 7 /v* — y 

#U tf3tfc<D7^/^-SrT^tf^y ^1 OO/ig/ 
ml *-£*Ti-5 LB7*W-h ±1^ ^3 7^6 ^Ki^ 

? — $b[l250/ig/ml^^P7^7x^3^ 
*5J:^1 OO/i g/mliDT^f ^>y ^mtSLBT 4 
3 7W16^m 0.5M NaOH 
LOMTris-HCl (pH7. 5) #U 1. 5M NaCl-0. 5MTris-H 
Cl(pH7.5)^*3J:^ 2XSSC WL CO. 3M NaCl , 0. 03M Na, 
-citrate (pH7.0)) SrfU!7 5^ h^^ 3MM ««0_h 
i^^bT^>#, nn^—^ibfiimbfcDNASr^ 

SP>|caft«, 8 0W3WWtT, 
/^-±^DNAS:@^$^ ^Ocoi^co^ 

[0037] &te*y><7yv-&m&k£thtci'-7)) 

137 4^*-*. 3XSSC^ C0.45MNaCls 0. 045M Na 3 
-citrate (pH7.0)] ^6 5W3 0»UA 1 
X^V/VV-h^ (0.»7-(3-^ o.2%^y^^f^ 
y Kv, o.2%bsa) t^ttest^i^tv^o 
7^;^-^7*wM7*!)^f->3>W Cix 
fy/vwhf, IMNaCK 50mM Tris-HCl (pH8.0) , 10 
mM EDTA , 0. 1%SDS , 100 n g/ml^i^^^DN A) 

&AoK-x t?u>m<omz.Ari 6 5^3 *$mi& 



(8) 



*rB8¥ 5-5 6 7 8 2 
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^K^n-:/ CHi(5^12 (2) ] 0.2/igS:fe 4 0 

^_^V^tl,t>6 XSSC (0.9M NaCl > 0.09M Na 3 -ci 
trate, (pH7.0) D 4»"C, JH#U 4<C-C 5 2 
0, 5 2^3 O^fS^SS^Hk 4 < C"e5 5>W«MSr 
2@i ,l offV^^bfco xlft:7>r 

[0 0 3 8] :i(D£?{CLT, *&8500#c<D:? 
^ f>M ^ !i y-T 5 n p ^-S: 1 IBW L ^ £b 

^-*(kb)<DHindIII ^^rpUCl 90HindIII gftft 

[oo39j mm 3 i c L»e^**te*5ita i 

(1) ay^fy^A- ^/l^S^ AATCC13032(pK 
T10)<£> I C LIW©»$ 

^-pCG116 1-265892) fcljf A pC 

Gil 614, pCGl 1 6 WMftfiay*^^!' ^ 
A • >f>V? % V AATCC13032 k8C0>#ifc"e 
lUlt^ Ts^P"? J^?4 100/xg/ml£r£Wi~5N 
B«tf!t?iiJaS*fcpCGl 1 6Sr«^Ti-5=>y^^ 
^ y ? A • ^/V^ 5 9 AATCC13032 (E>H:l£«& 8ml£. 
ja^^/W^V lOOMg/mlSr^rrS 400ml SSMi£ 

P 3/*-— -Mfcl 0mHdK»L3 7t:t? 4 
ftmR&Ztto RJ&mzS* NaCl 2.4ml , 0. 5M EDTA 
<pH8. 5) 0. 6ml> 4%7 * V MKBkt V » VJ*&£Xfi0. 7 
M NaClA*e>*5»«4. 4 ml STJEWSfln U WW»|C»?P 

ur*^**-bici 5^K©v^ 0 m&to*&fo'&K& 

U 4^6 0^. 69,400Xg<D3S'L^WJlMt±#f 

ix^^y =i-/V(PEG 6000)Sr*D^, ^^iSfPUT^ 
fcaMcJtfcfil^fco 10^ 1,500 x g -C10#R5i£ 
^itt^Vs' bSrtsJifcbfco TESttWfcSmlfcJP 
it^l/^ h^l?^UTA>^l. Bng/nl;*^*-^ 
n-v^f K2. 0ml£rifc#PU £ btC»b"t V*A7. 5 g $r 

105,000 Xg, 1 8 < C'C4 8 & 
iot, pCG116/7A> KDNASr^Itfco - 
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90% -f y^Cf^7/V3- /K 10%TESJ&@$0 "C 

[0040] pCGl 1 6^7^5 KDNA 1 n g 
^t^®*£C Cl OmM Tris-HCl(pH7.5). 1 0 OmM NaC 
1 „ 1 OmM MgCh, ImM DTT) 19/^1 
BamHI»U 3 7WmW$«o - 

HJ6W2 (3) "T?fflV^*jSfe«Cj;0E.coli ATCC33 
694 ^iW^tiP^^i p KT 4 /7 ^ 
10 5 KDNAlyg«:*tftt««4 9/i H^WBa 

kb*5<fctf8. 7kbOfrK-^LTtH]liZbfc 0 MDNA(9r)i 

su8m*m^x. mmm2 <s) k^o-ce-coii atcc3 

3694«rE*MEifeU ^f/^^2 5|tgrtO 

20 f& 2 EKc*"*"^ * 5 KpKT 1 OSr^UbfCc 

[004 1] pKTlODNA liig^^y^r 
y - ;?VV* ^ * AATCC13032 cD^n 

• '<9 s r))*v&~ (J- Bacte 
riol.), J59 ,306(1984) ] KHftUfc. ^b^^F 
tt, ^i9«tfco NBJ&ttT?i«#**fcATCC13 
032 ^<D5ffii^#m 8 ml £4 OmlS SMiglfilcg^IbT 

0. 5 HMft/nl«>t»«k**«k 5^=^31 >GS:faanU 
fc 0 $^>^. ^^r^U OD^O. 6lc*e*"C^W 
30 SitTfco «it*^l#t»iU lOmlORCGP^ 
^ [^n-^5g, ^7^5 y^5g, ^©^^^2.5g, K a 
HP0* 3. 5g, KHiPO, 1. 5g, MgCl 2 • 6^0 0. 41g > FeS0 4 
• 7H.0 lOmg , MnS0 4 • 4—6^0 2mg , ZnS0 4 • 7^0 0. 
9 mg, (NHOeMnjOai ■ 4Ha0 0. 04mg> tT^V30/xgs 
y-JT^^m&m. 2mg, W^thy^A 135g . 

y ^;h?d y ioooo) 30g £tM y y h 

/HC^^pH^7. 4 {Cf« Ufc*»] 1 mg/mltf> V 
-ix^O^(pH7.6) tC^Ufc^, 30^16^ 

40 MKfr 2.500Xgt*5^iaiSfi^«lb, TSMCW 
[lOmM MgCl 2 , 30mM CaCh , 50mM Tris-HCl > 400mM 
^^.^^n— ^(pH7.5) ) lmlicSg^UTai^^. 

tsmcjs^o. lmitc^^ufco ^vm&m^ ± 
mcmrnvtc p kti o^^^; kdna^i om i 

^D^T^fPL. ^V^-OTSMCJS^^^OroPEG 6000 
ZttWi 0.8ml Sri8S»Pb-C®»bfco ^^>i-^ tKtK^-C 
2 0» 3 7^3^11^ 2,500Xg-C5^ 

Zf7* hSrlmlcDRCGP^^^bfc^, rcD^ 
50 0. 2mlSr^^^^y^-<^^4 OOi/ gXmlSr^tfRC 



(9) 



5-56782 
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MRUMWKffirr LfcfcJH, JMHBJII*!* p K T 1 0 £ 
[0 0 4 21 Wat, 43rfB©*tfe C^ir— t- 

• a-y • v^^^ • r^^^r k • 5 ^ p^-f ^-pv 5 

- (J. AppL Microbiol.), 15. 27 (1969)] K^oT, 
a y **9*r V ' 5 ^ -kATCC13032 «»?>Wift 

LT«i#Lfc I C L*ct!£#M*$r. P 
KT1 0^5^5 KDNA«SrlV^K*s*tfc. P 10 
KT 1 OOiAStlfc* I CLM&gHtfcB:. ttlfc** 
JWRfci-SMA** MWT^-fri^Og . (NH.) 2 S0 
4 10g , MM 3g . KHJUlg, MgS04-7H.00.4g, FeSO 
4 • 7^0 2mg „ MnS0 4 • 4H,0 2mg s \**"7'> 60 Mg . 
if-f T 5 2mg x NaCl 50 mgSrTK 1 V V 

*pH7.2 icWSELfcWft] ATCC13 
032(pKT10)#c£I^W</Vcr> I CLfiH4&^TL-CV*fc. - 

A • ^/V^ 5 ^ AATCC13032 &5fcCD6.0kb HindHIDN 

[0 0 4 3] ^y*/^^y *A • ^/V*S^*ATCC13 
032 *5it5ATCC13032(pKTlO)$r. 

• ^ ^ AATCC13032 l^il 

KATCC13032 (pKTIO) lC*5l>T t>M A Y E^Jft"C^« Lfc 
BfttfSSv* I C L^ttSr^ U l^/W*ATCC13 
032 K)*^T#)6{M5d>ofco 30 

[0044] mft&mvmmm&m^xsvs-tfVTty 

-X*j%^l,tcffifc\C<Dfrg>M<D 4 8kDa CO I CLMB&fe 
MZtitio *V*'*?TV *A • ^/V*5^AATCC1303 

2 (pktio) co^g a M^Si* , a w<d#j33% 

*@^U ATCC13032 B^it^T 5 - 6 «#*>ofc. &± 



* [0 0 4 5] (2) ZVi&omHW I C Lft^Olg 



wia©«sw3 (i) tHtft*ttt, ^ii^-r=*y 

*3!Jrai Olll-pKTl 0§r^AUfc o fcfcTU :/ 
X* KpKTl 0<DMAn, #HBS63-185372{C|B^^ 

fc*tt0>WHBRO- 8ml£4 OmlGIIIigife C^*— 
*15g , (NH4) 2 S0 4 8g, ft$ 1.2gs Bfrft:*** l-2g, 
KH2PO4 0. 5g, K 2 HP0 4 0. 5g. MgS0 4 ■ 7H*0 0. lg, FeS0 4 

• 7Hj0 2mg, ZnSO* • 71U0 lmg, MnSO* • 4—6H2O lmg. 

xf^is o.img. t-rr^yMI 2mg, ^Ffy® 

tf/kv"^ 10mg. Tf-V lOOmg, ST^l/ lOOmgSr 

* 1^ 5> h>HC**pH7.2&ll*bfc**l fclSMU 

£10 8 ffl/ml) i^0. 3 Wfc/ml hteZ>&0 t^-V V > 

ooorpm, 1 o^m<r>»t^m\^xK>mm^m^Lv. on 

I J£*ilT25fc*N&. P3jlS3g*£ OfeCl 70mM x MgCl 2 5mM 

, CaCl 2 5mM. Tris-HCl 25mM , D-y^tT 611 (p 

H7.6)] I- 2.0mgXmiy 0. 6mgXmlT ^ 

^=Sr^i-S^9cl OmltcfSSU 3 0 

(1) |Jif£oT#mBiM*«:*§fc. 

[0 0 4 6] #WcMI5^^MSYEW<tt; 

^^ATCC6872*3i:^ATCC6872 (pKTlO)CDI CLjStlt 
MS Y E^ift-C^ X TJmmft&MAY E# 

ojwi&i*wttS:fflv^rai)eufc 0 * 1 o****^ * 5 

t - N =« y y • ^ 9 AATCC13032 (pKT 

10) (OW&tmm^ V^©pKT10Jg«5Ml: 
ovnt fcMAYEOTtftabSv^tt^ y^a^- h t 

[0 0 4 7] 

mi] 
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(10) 
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MSYBtgtfl MAYB^ 





ATCC13032 
ATCC13032(pKT10) 


ND 
ND 


760 
4670 




ATCC13870 
ATCC13870(pKT10) 


ND 
170 


980 
6050 




ATCC15991 
ATCC15991(pRT10) 


ND 
ND 


480 
4330 




ATCC13868 
ATCC13868(pKT10) 


ND 
160 


350 
1830 




ATCC15990 
ATCC15990(pKT10) 


ND 
170 


300 
2140 




ATCC14068 
ATCC14068(pKT10) 


ND 
190 


130 
6690 




ATCC14020 
ATCC14020(pKT10) 


ND 
140 


430 
3980 




ATCC14067 
ATCC14067(pKT10) 


ND 

120 


550 
2940 




ATCC13655 
ATCC13655(pKT10) 


ND 
120 


230 
2760 




ATCC15354 
ATCC15354(pKT10) 


ND 
50 


450 
4000 




ATCC6872 
ATCC6872 (pKTIO) 


ND 
ND 


ND 
1730 



[0048] mmm 4 i c LM^MfltfJi^flWr 
(i) jrv-z/itvKAmftvfflvmmim 

77*^ Kp KT 4DNA 2)£{fc<D 
#WJI»#*(AflII. AluK BglII> Clalx Hindllls Hpa 
I x Ncol, Nrul. Smal, Sphl. StuI, Xhol) 

(4 3 0*0 (Smal)t?l »6«*0. 8 %T 

&;i£l;L«fc'K ^b— Vfls**tfc6. OkbOHindlll DN 

10 0 4 9] (2) -fr^ta— 
6. Okb HindIII-DNAW>1r±IC^B-^fc$*tfc I C 



®j£C 48fi UC1 O^H i n dill tXh o I 
40 «r*P;t-t, 3 7 < C*C2^»^o pUCl 
9 2 M g £^fc^®*£C 1 8 ti IK 1 0 i 
ndlll tXhoI^Mt, 3 7fe2^W^t 

kb*5j:^2. 7kb<o^r>ti:UTlH]^Ufco MDNA^rit 

E.coli ATCC33694©mfME«W-f*l-. ^^5KpKT 
5*r#fc. *£>^ KpnltjjOWUpKTSDNA 

50 T"?* 3 KpCGl 1 6 DNA 
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U ^5KpKT13tmfc. pKT4 
HSmal-BgllU 2kb#T>i\ H p a I - B g 1 
II 2. lkbBJrJt&tfS t u I -B g 1 II 1.2kbWLK*«r#tt 
^pCG116(DSma I - B amH I V — 
1^McJfAiI*SU ^5KpKT19, P KT2 
0, pKT2 lSrflsSlbfco 5 K-hfc* 

[00 50] Z-tlhCO^y^^ KDNAfay^^ 
y * A . ^A-* 5 * AATCC13032 HMHSMLfc. ^® 

fS5tt*ay^bfc W3B). pKTl9i*»pKT 

2 om^pkt i Q^mbm^^(omB^k^ 

IsX^fttK pKTl 3fiW**5J:tFpKT2 

<DJB**»k I CLfcGHPMu f&3B»Jt;frte*cBJ-C**l' 
fc2. lkb Hp a I-Bg 1 IIDN AWrfttoKtiLWL*3tt b 
tlit 9 

[0 05 1] ( 3 ) I C L jt^^cD&^BB^J 
ICL^^mHpa I-Bg HI 2.1kbDNA#T 

^i-*WJIW*-«J»fUfc^9^5 KpUCl 1 8> 

puciie &mmw) ^»A5itebfco 

s>f/*P^'" (Methods in Enzymology), 101 . 20 
(1983)] ^o-ClftSiaW€rft^Ufc. #*««*J*^ 
3-?«$*l/*DNAtft£fiB^J:fcJ:tM CUffif8M»fc 

ffiti!2 (1) |c*LfeN5Wll 8r5yW*©Hl 

b ft S ^ ^ !> ~f * > *~ * (1293bp) 
^fflSitt, ftot, ICL^P*-^-ISttttAT 

yTAG^2 7bpT«E^». m^mmmm-rz 

1833-1846*3 £ 1850 -1863 CD ^fiRtttV^fc. 

[0052] nifefli 5 =3 y ^M^^ ^ ^&3=^fcl 

3&ffettl2 (1) *5<fctf (2) ^|B«bfcICL<ON*«B 
T 5 SWtmmzttJ&irZ 5 Omer *-]> 9 K*> 
*VM*5' #l^-Cfc5HpaI-Af III 0. 5kb 
^ (BB^J#-^3) &m=*V*%>? 

. K • y ^ (Nucleic. Acid. Res.), 13 , 72 

07(1985)) IC^oti^feo 
[0 0 5 3] Hp a I -A f III 0. 5kb»r^ 

7t#>tc. ^^^^ kpkt i o m2m. z» 

g Sr^trfgfffifcE ClOmM Tris-HCl (pH7. 5) . 40mM KC 
U 10mM MgCU ImM DTT ] 4 9 m 1 |C 1 0 3M£<E> A f 



(11) WB¥5-5 6 7 8 2 

20 

„ 1 <ZHMKCl*5<fctf 1 Olt^Hp a I «r«S*PU 3 7 
p a I - A f 1 II 0.5kb#r>t£ UTEIfcbfc,, 5 Omer 

Mtv. hp a i -a f in o.skbmnn-v? 

10 [0 0 54] ay*^^P*A-^*5*AATCC13 
032 , a y y 5r A • T-fe hTVK7>f^ AATCC 

13870 , a!)Wfy • */V-^ATCC15991 . =* 
*~ y *ATCC13868 . zf\»V'* 
• y'-f'^V *yAATCC14020 x ^Vlf/^T 
y • 7^ b^r — ^ ^^^ATCC13655 , 5^*'*^ 
^y *A - 7>^77^ 7 AATCC15354 *^^^J2 

(3) lciB«tUfc^tefc«or!fe^DNA«rOT«b 
fco ©WDNA 5 m g £^tf^W$B 9 8^1 
kz.2 0»H i n dill SrWlPU 3 7tT2^ 
20 jfcbfco ^bS«10 m 1 Sr^-WU). 8%T^fn 

M HC 1 ti:gt l 5#fiaSi£ 5 bfcfc* Jtt^r*^*^ 
-Ti" #\ 0.4M NaClSrU-**fc»» ^y^' 7 
V3MM ) <0±\zW^1to ^J:Way7^;^- 
(BI0-RAD ttSSl V—*'7r*—7*>7l<'» . Wftfcfc 
J;t«iSftfiU«r3K3^*T:**, ^A^>T*»6>IMStt 
U-0.4M N a OH$:«ttDNASr7^;^-±l- 
^bfco XSSC -CifefrU m^UT^ 

^^y^f-^a^^^o ^7^/^- 

30 ri/W7*y^^9^ (6 XSSC , 0.01 

H EDTA, W7^a-^ l%^y tf^/V^cry 1%^ 
jfiL^T/W^^^x 0.5%SDS , lOmg/ml^^^^DNA 
) 2 OmHC 1 Omg/ml^^^teDN A^ 0. 2ml 

/Wfcbfc^O^n— ^ 0.2/xg ^M^ft^^Vy^f 
V-is a ^^tC^U^. 50mer *y =f^^ V-*^ KS: 
7*n-7*i: U:i^ft4 0^1 6^ffl, Hpal- 
Af HI 0.5kb^r>t$r^P-"> f i:t'fc^C«6 8 < C-C 
40 1 6l^lffl^^yy>f^-^9^«Hffibfc. «tfc7 
SWS (0.3 XSSC . 0.05% SDS ) 
5 Omer ^"P =f>l^ K*^h— y& 

|CH5 2^ 3 0^K^SSr2lHJ^tV^ x Hpal-Af 
1 II 0.5kbSr^c— 7h Lfe»&fctt6 8^ 3 0#H 
^S$r2lHltToT^bfCo #>«rO^>f/v^— J*. ®^ 

[0 0 5 5]^^ 3 y^fy^**/H-* 
ATCC15991 y ^ >&&mw-?&s ^ 

50 -f^^o-^^^^^-^*-^^ 6 0 ^ «>!fefef*H i 



if 



(12) 



6 7 8 2 



21 



22 



ndlll DNA«i:^^^^'^^ - 
^ 3 \J */<^7 y ^ A • #/W-^ATCC15991 (C*$V^T 

n dill »DNAi)i^M^!) 5> KSr^Ufc. 
jg^tt, 3 ij^fy • 5 ^ *ATCC1303 

10 0 5 61 »Sfll6 ICL/P^Ha^n 

KpKK232-8li, *mm&*<0 
fxzyJ* 7x-3-^Ttf^ h7^^7 * 7— 

T,T,«riBUfcDNA»f^«r-&A/-CV^6 [Brosius. 
j ^-^(Gene),^!. , 151(1984)] . ttDNAWtfS: 

is^**** v«^B-e*»-T?£*^*- KpCG 

KK2 7-3Srff4 0l^-t*«t 5^i4U^o 

[0 0 5 7] pKK2 3 2-8DNA (7T/WV7tt 
W 5 n g fr*WBW«C 50m 3 W$L<0 P s t 

i*W»u arwiMMUc^ esxreio 

»PB«lUT»SMFJhUfc. *OTBS57-186489 
i^^-pCGll (^BS57-134500)DNA 2 M g£ 

i 2^op s 1 1 zmuvtcmffimc 4 9 m i 

3 7 < c-ei^K^^*^^>^^ abfco P KK2 

3 2-8*5<J:T*pCGl lDNA©#tel*«rO.»7^ 
fc«V^T#*5.1kb *3<J:tf6.8kb DNA®f>tSrIs]llXb 

[0 0 5 8] rdE>y^f-*»6W*^^ ^Jfi«2 
(3) fcffcoT&coli ATa33694«rJgMB*U 
fy^i/y25/i g/iilHtfLB^bJ:^ 

d^iWtfe^^? KDNASrftORRft^-e^Bff^f 

5lC P KK23 2-8i:pCGl l^g&£*bfc^7* 
5 KpCGKK2 7-3<£r&#Ufc 0 

[00 5 9] £?>l^ pCGKK27-3DNA^y 
*r *** 5 * ^ATCC13032 Sr^^J 3 

(l) icB«Ufc**t»KWII^fc. *****'*** 
i/y»lt-««R**tfe»«B»»B* p CGKK 2 7- 
3fti*3firUTV^*«. ^P7A7*~:3-/M15«&^£ 
-j\ ^137^7*^3-^7^1^7^7x7^ 



* fee 



[006 0]fc iCL^a*-^-ffitt«r*trDN 
AW**pCGKK2 7-3i::»*&A/£ <*S5H*^ 
JgQ o lCL7-o^^tlf)tat, f5 3H^ 
i~0. 6kb£DSma I — A 1 u I Bfrfi'SrffiV^fCo pKTl 
9 DN A 5 u g S:tt«*D ClOmM Tris-HCl (pH7. 5) 
% 20mM KC1> lOmM MgCl 2 , ImM DTT ] 49^1^1 
0WSmalWDtt3 0U 
& x 0. 2M KC1 6i/l *5£tM 0WA f 1 
10 U3 7*C"C 1 PSMRJSLfc. RJt*Sr 1 %r# n-*^ 

8kb(OSma I-Af 1 IIDNAtftf MWUfc. ^ 
DNAS:^tfjR«mA ClOmM Tris-HCl (pH7. 5) . 10mM 
MgCl 2 , ImM DTT 3 4 9 /z ltC 1 0WA 1 u I & 

U Smal-AUI DNAlfm** 



[0 0 6 1] -J>. ay**?7V#J** ****** 
ATCC13032 <DM»^f>^ItfcpCGKK2 7~ 
20 3 DN A 49plW0W 
©SmalSr^dDfC, 3 0^ 1 B#|RIKJ&2Mi:£ bt- 
JqUMBBUfc. :© P CGKK2 7-3DNA^tti 
jftfBcDSma I -A 1 u IDNAlr^ti^U 

^^i; . ^^^J*ATCC13032 fr&VME&U H 

00m£ /al*5mP9A7x-3-/l'5 m g/ml£r£ 

30 ^P7^7x^3^7tf;Vh7^7x7^f^ 
i€^DNAW^©tfilll^ Smal-AluID 
NAW*«»3W/«^^5 KpKT2 24«»»**t 

ft (msm&m <> 

[0 0 6 2] r.©^K<E*»*5*^ATCC13032 
YEW<tr;MAYEW3 0^1 6BSTO£3tb 

n7A7x^3-;l/7tf/Vh7^7x7-^tt 

-(Methods in Enzymology) , _43_, 737(1975)] «£o 
40 -Cittlfcbfco 1#KUC1 Mmol ©^7^7x^3^ 
07tfA^^tt^*a*fStt«: 1 HMfiCk«*bfc. 

[ o o 6 3 1 ±iafc ra«**-»t*- ^ 2 tc^-r y *m 

,^SrMSYE^«tt/MAYEW^t, 
fflJSa&ffltt*^ a 7 ^ ^ ^ ^nwP7tf/v h 9 V* 

[0 0 6 4] 
[&2] 



50 



(13) 



5-56782 



23 



24 



ifcStt(U/mg§6) 



m 




MSYB** 


MAYB^iffi 




ATCC13032 
ATCC13032(pKT22) 


0 

0.6 


0 

27.4 




ATCC13868 
ATCC13868(pKT22) 


0 

0.2 


0 

13.2 




ATCC14020 
ATCC14020(pKT22) 


0 

0.5 


0 

25.8 




ATCC13655 
ATCC13655(pKT22) 


0 

0.3 


0 

22.0 




ATCC6872 
ATCC6872 (pKT22) 


0 

0.1 


0 

12.6 



i o o 6 5 1 m 2 ic^ bfc x p \mwmm*\iL. may 

fb£?#f lc*5^T 2 4kDa ©gS'^Kfc UT^£l£*l> 
7y^7x7-^iM^liI CLT-p^Ha 

[0066] 9mm 7 icL/p^nas^- 

[0 0 6 7] I CL3S^fSr^tf^^5 KpKT2 0 

loue^tjmmmc 98m it- 2 4^&<ds t u 

iSrWWU 3 7 < C-C2^ra^JC&^> W7x/-/V 

^vr;^-;v (24/1 , v/v)"Ci@ttWU — 

pur—Hill jcJ:5^5feftM*rUfco -n&*5fcWtf 
S:^tf$®i£C 48y 11:20 ^OXho I 

[0 0 6 8] 3 * h ^~if«JBflM»* 

tDNAUit^^^? KpE' 1 a c 1 (#PlB863-2 
73469) bfc. &Zf9X$ Ktt, h- 
0 -13=7 ? Vffig36fc*<om&& 

feDNASB^JSr^Az-CV^o pE' lacl DNA5 
m gSr^tf&WfcD 4 9^ OWSma I £ 

j^PU 3 0 < CT?2^KS^$^Co SfeKl.5 Ml © 



PU 3 7X^X 

20 2«PMRtf;**fc« ^5KpKT20*WpE' 
1 a c l<D§3Wf^Sr*^0.8»T^u — ^^/u««*lb-C 

b dsj:rf6.2kb ©W>frfcbX®iDtbfc. M#Sr^&<^V 

[0 0 6 9] roy^&ift^v^ 3 !'^^ 9 ' 

y 17 A • ^/V*^AATCC13032 €r«60!l3 (1) 
jfetcttoT^fMEiftUfclfe. Ml** 
400Mg/ml> 5-7*o ; t-4-^no-3->f^Ky 
/V-0-D-#^ hVK (X-ga 1) 40m 8 /ml 
30 JtOWtr * ^0. 01 g /ml £r^i-£ R C G P ^ 

V— h_hiC^bfc e 3 0U 7e^m ro^v 

&#<D 5 *>CD 1 of*. 6.2kb <Dy? h — ^^P^ft* 
DNAW^ I CL3tfi8^MTDNAWM-rtl-#A**b 
^7^U'pKT2 3§:MtTV^ (SB 6 

[0 0 7 0] ZL<Dj&&&&ftt=*V*'*? J ?» * ? 
;v? X ? i>ATCC13032 ^MSYEW^t/MAYE^ 

^t3 0t-ci e^itfitfco 

4 #7* (Experiments in Molecular Genetics), 352_ 
. ^^ij • / w<- • 7^7 b !J-(C 
old Spring Harbor Laboratory) (1972) ] id^oTtro 

[0071] ±&kmw*3rmx, «3^-r=iy^ga 

50 il4iilCpKT2 3^^AU »e>*Lfc7&«E 



(14) 



#W5-5 6 7 8 2 



25 



26 



* [0 0 7 2] 



Ms 



ATCC13032 
ATCCl3032(pKT23) 

ATCC13868 
ATCC13868(pKT23) 

ATCC14020 
ATCC14020(pRT23) 

ATCC 13655 
ATCC13655(pKT23) 



0 


0 


700 


30900 


0 


0 


300 


14400 


0 


0 


500 


27500 


0 


0 


350 


22700 



[0 0 7 3] *<D*£m. flWWM*©*** MAY Ei# 

kDa j:9f|>b*tV«fi^vKfcUr*W**tfc. 

tc. pKT23±•CWICLl^^5 , flflODN 

fS^fco p KT 2 3 DN A 2 ^ g^<t^7^5 Kp 
UC 1 1 SDN A (SffiatttK) 2 ^ g tr**U«tfZ* 
trttm* A49n 1 OWKpn I £8* 

*PU 3 7W2WIRA**fe. **>l-. 0.5,il<Z> 
5MN a C 1 h 1 0 W©B a mH I $r^D^T^7K"e 
a&*a«r 5 5 tt 1 U 3 7W2 ($IR]££ £^ 

fco Itlb P KT 2 3 38 it^P UC 1 1 8fJ»f^&S«l 

94 (3) ^oT^iE^iJSr^bfco 



30 



: [0 0 7 4] *<D*§*. 13^**4^*^*^^^* 
>Wt V T — *?<ON5|c«g^fe 6 3 # 1 * -C<0T 

5 :tWot BLh©****^ iCL/n^ 
[0 0 7 5] 

^DN A^rii^-r 6 ^ 1 3^T?# 5o 
[0 0 7 6] 



BB?U 

Ser Asn Val Gly Lys Pro Arg Thr Ala Gin Glu lie Gin Gin Asp Asp 

1 5 10 15 

Asp Thr 
[00 7 7] E#J## : 2 
ffi^lJcDg^ : 5 0 



/JMttV jfr/VgE^J : Y e s 
7yfty^ : Y e s 



GTATCATCAT CCTGCTGGAT TTCCTGGGCG GTGCGTGGCT TGCCAACGTT 
100 7 81 BMHM 3 50 : 2 1 3 5 



50 



(15) 

27 28 
fi*)«>S : mm * teriUm slutamicuiB) 

flMM : Genomic DNA = «" Pept.de 

#fiEtt«: 514.. 1806 
- aP^f5 ^(Corynebac* Wtt»*Ufc*tfe = E 

GTTAACGGTT GTGAAAACTC TTTTAAGAAA AGCACTCTGA CTACCTCTGG AATCTAGGTG 60 
CCACTCTTCT TTCGATTTCA ACCCTTATCG TGTTTGGCGA TGTGATCAGA CTAAGTGATC 120 
ACCGTCACCA GCAAAAGGGG TTTGCGAACT TTACTAAGTC ATTACCCCCG CCTAACCCCG 180 
ACTTTTATCT AGGTCACACC TTCGAAACCT ACGGAACGTT GCGGTGCCTG CATTTTCCCA 240 
TTTCAGAGCA TTTGCCCAGT ACATCCGTAC TAGCAACTCC CCCGCCCACT TTTTCTGCGA 300 
AGCCAGAACT TTGCAAACTT CACAACAGGG GTGACCACCC GCACAAAACT TAAAAACCCA 360 
AACCGATTGA CGCACCAATG CCCGATGGAG CAATGTGTGA ACCACGCCAC CACGCAAACC 420 
GATGCACATT ACGTCGAAAC AGTGACAGTG CATTAGCTCA TACTTTGTGG TGGCACCGCC 480 
CATTGCGAAT CAGCACTTAA GGAAGTGACT TTG ATG TCA AAC GTT GGA AAG CCA 534 

Met Ser Asn Val Gly Lys Pro 
1 5 

CGT ACC GCA CAG GAA ATC CAG CAG GAT TGG GAC ACC AAC CCT CGT TGG 582 
Arg Thr Ala Gin Glu lie Gin Gin Asp Trp Asp Thr Asn Pro Arg Trp 

10 15 20 

AAC GGC ATC ACC CGC GAC TAC ACC GCA GAC CAG GTA GCT GAT CTG CAG 630 
Asn Gly lie Thr Arg Asp Tyr Thr Ala Asp Gin Val Ala Asp Leu Gin 

25 30 35 

GGT TCC GTC ATC GAG GAG CAC ACT CTT GCT GCC GCG GCT CAG AGA TCC 678 
Gly Ser Val He Glu Glu His Thr Leu Ala Ala Ala Ala Gin Arg Ser 
40 45 50 55 

TCT GGG ACG CAG TCA CCC AGG AAG GTG ACG GAT ACA TCA ACG CTT GGC 726 
Ser Gly Thr Gin Ser Pro Arg Lys Val Thr Asp Thr Ser Thr Leu Gly 

60 65 70 

GCA CTC ACC GGT AAC CAG GCT GTT CAG CAG GTT CGT GCA GGC CTG AAG 774 
Ala Leu Thr Gly Asn Gin Ala Val Gin Gin Val Arg Ala Gly Leu Lys 

75 80 85 

GCT GTC TAC CTG TCC GGT TGG CAG GTC GCA GGT GAC GCC AAC CTC TCC 822 
Ala Val Tyr Leu Ser Gly Trp Gin Val Ala Gly Asp Ala Asn Leu Ser 

90 95 100 

GGC CAC ACC TAC CCT GAC CAG TCC CTC TAC CCA GCG AAC TCC GTT CCA 870 
Gly His Thr Tyr Pro Asp Gin Ser Leu Tyr Pro Ala Asn Ser Val Pro 

105 HO ll 5 

AGC GTC GTT CGT CGC ATC AAC AAC GCA CTG CTG CGT TCC GAT GAA ATC 918 
Ser Val Val Arg Arg He Asn Asn Ala Leu Leu Arg Ser Asp Glu He 
120 125 130 135 

GCA CGC ACC GAA GCG ACA CCT CCG TTG ACA ACT GGG TTG TCC CAA TCG 966 
Ala Arg Thr Glu Ala Thr Pro Pro Leu Thr Thr Gly Leu Ser Gin Ser 

140 145 150 

TCG CGG ACG GCG AAG TGG CTT CGG TGG AGC ACT CAA CGT CTA CAA CTC 1014 
Ser Arg Thr Ala Lys Trp Leu Arg Trp Ser Thr Gin Arg Leu Gin Leu 

155 160 165 

CAG AAG GCA ATG ATC GCA GCT GGC GCT GCA GGC ACC CAC TGG GAA GAC 1062 
Gin Lys Ala Met lie Ala Ala Gly AB0 Ala Gly Thr His Trp Glu Asp 



MBV5-5 6 7 8 2 



(16) 

29 30 



W5-56 7 8 2 



170 175 180 

CAC GTC GCT TCT GAA AAG AAG TGT GGC CAC CTC GGC GGC AAG GTT CTG 1110 
His Val Ala Ser Glu Lys Lys Cys Gly His Leu Gly Gly Lys Val Leu 

185 190 195 

ATC CCA ACC CAG CAG CAC ATC CGC ACC CTG AAC TCT GCC CGC CTT GCA 1158 
He Pro Thr Gin Gin His He Arg Thr Leu Asn Ser Ala Arg Leu Ala 
200 205 210 215 

GCA GAC GTT GCA AAC ACC CCA ACT GTT GTT ATC GCA CGT ACC GAC GCT 1206 
Ala Asp Val Ala Asn Thr Pro Thr Val Val lie Ala Arg Thr Asp Ala 

220 225 230 

GAG GCA GCA ACC CTG ATC ACC TCT GAC GTT GAT GAG CGC GAC CAA CCA 1254 
Glu Ala Ala Thr Leu lie Thr Ser Asp Val Asp Glu Arg Asp Gin Pro 

235 240 245 

TTC ATC ACC GGT GAG CGC ACC GCA GAA GGC TAC TAC CAC GTC AAG AAT 1302 
Phe He Thr Gly Glu Arg Thr Ala Glu Gly Tyr Tyr His Val Lys Asn 

250 255 260 

GGT CTC GAG CCA TGT ATC GCA CGT GCA AAG TCC TAC GCA CCA TAC GCA 1350 
Gly Leu Glu Pro Cys He Ala Arg Ala Lys Ser Tyr Ala Pro Tyr Ala 

265 270 275 

GAT ATG ATC TGG ATG GAG ACC GGC ACC CCT GAC CTG GAG CTC GCT AAG 1398 
Asp Met He Trp Met Glu Thr Gly Thr Pro Asp Leu Glu Leu Ala Lys 
280 285 290 295 

AAG TTC GCT GAA GGC GTT CGC TCT GAG TTC CCA GAC CAG CTG CTG TCC 1446 
Lys Phe Ala Glu Gly Val Arg Ser Glu Phe Pro Asp Gin Leu Leu Ser 

300 305 310 

TAC AAC TGC TCC CCA TCC TTC AAC TGG TCT GCA CAC CTC GAG GCA GAT 1494 
Tyr Asn Cys Ser Pro Ser Phe Asn Trp Ser Ala His Leu Glu Ala Asp 

315 320 325 

GAG ATC GCT AAG TTC CAG AAG GAA CTC GGC GCA ATG GGC TTC AAG TTC 1542 
Glu He Ala Lys Phe Gin Lys Glu Leu Gly Ala Met Gly Phe Lys Phe 

330 335 340 

CAG TTC ATC ACC CTC GCA GGC TTC CAC TCC CTC AAC TAC GGC ATG TTC 1590 
Gin Phe He Thr Leu Ala Gly Phe His Ser Leu Asn Tyr Gly Met Phe 

345 350 355 

GAC CTG GCT TAC GGA TAC GCT CGC GAA GGC ATG ACC TCC TTC GTT GAC 1638 
Asp Leu Ala Tyr Gly Tyr Ala Arg Glu Gly Met Thr Ser Phe Val Asp 
360 365 370 375 

CTG CAG AAC CGT GAG TTC AAG GCA GCT GAA GAG CGT GGC TTC ACC GCT 1686 
Leu Gin Asn Arg Glu Phe Lys Ala Ala Glu Glu Arg Gly Phe Thr Ala 

380 385 390 

GTT AAG CAC CAG CGT GAG GTT GGC GCA GGC TAC TTC GAC CAG ATC GCA 1734 
Val Lys His Gin Arg Glu Val Gly Ala Gly Tyr Phe Asp Gin He Ala 

395 400 405 

ACC ACC CTT GAC CCG AAC TCT TCT ACC ACC GCT TTG AAG GGT TCC ACT 1782 
Thr Thr Val Asp Pro Asn Ser Ser Thr Thr Ala Leu Lys Gly Ser Thr 

410 415 420 

GAA GAA GGC CAG TTC CAC AAC TAG GACCTACAGG TTCTGACAAT TTAAATCTCC 1836 
Glu Glu Gly Gin Phe His Asn *** 

425 430 
CTACATCTGT ACAACGGATG TAGGGAGTTT T5DCCTTATAT ATGCCCTCCA CAAATCCCCT 1896 



(17) 

31 32 



&ffl¥5-5 6 7 8 2 



ATCGTGTGAG ATGTGTTTCA TAGGTGCCCC CAACGTTGCC TGTTGACTGC AAATTTTCCG 1956 

AAAGAATCCA TAAACTACTT CTTTAAGTCG CCAGATTAAA GTCGTCAATG AAAGGACATA 2016 

CATGTCTATT TCCCGCACCG TCTTCGGCAT CGCAGCCACC GCAGCCCTGT CTGCAGCTCT 2076 

CGTTGCGTGT TCTCCACCTC ACCAGCAGGA TTCCCCAGTC CAGCGCACCA ATGAGATCT 2135 

,00 7 9] B E ? «*:4 • ***:«IM*V*P*A W W 

mW&Z -7 0 2 cterium * lutamicu »> 

~Z '„. «c* : ATCC 13032 

:*«* ■■ transit peptide 

BB^jcoaS : Genomic DMA 10 614 I. .702 

eas * 

BB?|J 

GTTAACGGTT GTGAAAACTC TTTTAAGAAA AGCACTCTGA CTACCTCTGG AATCTAGGTG 60 
CCACTCTTCT TTCGATTTCA ACCCTTATCG TGTTTGGCGA TGTGATCAGA CTAAGTGATC 120 
ACCGTCACCA GCAAAAGGGG TTTGCGAACT TTACTAAGTC ATTACCCCCG OCTAACCCCG 180 
ACTTTTATCT AGGTCACACC TTCGAAACCT AOGGAACGTT GCGGTGCCTG CATTTTCCCA 240 
TTTCAGAGCA TTTGCCCAGT ACATCCGTAC TAGCAACTCC CCCGCCCAa TTTTCTGCGA 300 
AGCCAGAACT TTGCAAACTT CACAACAGGG GTGACCACCC GCACAAAACT TAAAAACCCA 360 
AACCGATTGA CGCACCAATG CCCGATGGAG CAATGTGTGA ACCACGCCAC CACGCAAACC 420 
GATGCACATT ACGTCGAAAC AGTGACAGTG CATTAGCTCA TACTTTGTGG TGGCACCGCC 480 
CATTGCGAAT CAGCACTTAA GGAAGTGACT TTG ATG TCA AAC GTT GGA AAG CCA 534 

Met Ser Asn Val Gly Lys Pro 
1 5 

CCT ACC GCA CAG GAA ATC CAG CAG GAT TGG GAC ACC AAC CCT CGT TGG 582 
Arg Thr Ala Gin Glu lie Gin Gin Asp Trp Asp Thr Asn Pro Arg Trp 

10 15 20 

AAC GGC ATC ACC CGC GAC TAC ACC GCA GAC CAG GTA OCT GAT CTG CAG 630 
Asn Gly lie Thr Arg Asp Tyr Thr Ala Asp Gin Val Ala Asp Leu Gin 

25 30 35 

GGT TCC GTC ATC GAG GAG CAC ACT CTT GCT GCC GCG GCT CAG AGA TCC 678 
Gly Ser Val He Glu Glu His Thr Leu Ala Ala Ala Ala Gin Arg Ser 
40 45 50 55 

TCT GGG ACC CAG TCA CCC AGG AAG 702 
Ser Gly Thr Gin Ser Pro Arg Lys 
60 

[00 8 01 & ^ 

[mr5?««Tc L «***>H i nam 6. OXb, "Sul 5/»*pCGKK2 T-SOMMM 

W 3 ! MS 3 ■» I C Ltt**«>H i n d III 6. Okb 9 * IE 6 ] ft 6 HI* P KT 2 3 OfMW*-. 



(18) 



5-5 6 7 8 2 



[01] 



H Sm Hp A 


1 Af Si 




X 


N 




g sp a Nc 


H-H 


f- 










i i i 





ALAluI,Af.Afm f Bg.BglII,Cl.aaIJl.Hin^ 
StStuI,X.XhoI 



[031 



pKTlO 
pKT13 
pKTl9 
pKT20 
pKT21 
pCGll6. 



ft Srn HjiApAfSj X 


XNr Be Sp 


a n 






. 1 


1 1 1 











iCLlti&ti 
(U/mgSeS) 

7167 

672 
6000 
6500 

933 

800 



Ai.Aiui.Af.Ann,Bg3gin,a^^ 

StStuI,X.Xhol 



(19) 



&m¥-5-5 6 7 8 2 



[0 2] 



ATCC130 32 ftfe#DNA 





Ba3amHI, Bg.BgUI. EJBcoRl. H.Hindin, Hp Hpal, K.KpnI. S.Sall, 

^ . a *; * 'J * * ■ 5 * * ATCC13032 

DNA»T>t (6.0kbHindin»f>t). 



(20) 



W5-5 6 7 8 2 



[134] 



IMS 



E Sm Ba S P H 

i JU » — - — 1 -r? 1 



Ap r /P 




? s t IS»W 



T4 V 1f-*#M 




P s t I SOW 



ESmBaS PH 
L ' I I L 




[cat] yn*-*-*£:& 

--eats* 



Ba 



. B&nHl . E. BcoRI. H. Hindi II. S. Sa ! l» Sen. Snal, P. Pst I 



(21) 



W5-5 6 7 8 2 



[@5] 



E S m B a S P H 
i i t J 



S a K . Sm 





Sma I ISO IS 



E Sm 



T 4 V iiSttoM 



Al/Sm B a S P H 

(_ I : ! ^ 




I 



Sma I+Af 1 I l£>*r 
Sm ' Al Af 



|T1T2| 



ATCC13032 *KcL# 



A I. Alol . Af . Af 1 1 1 » B*. BaoHl . Bg. BgUI. E. BcoRI.H. Hi ndll 1. Hp. Hpal 
K.KpnI.S.SilI.S B .S B il.St.S!T I I.P.Pst!.X.Xhol.Xb.Xbal 



(22) 



5-56782 



[061 

%6m 



S a K Sm/Hp 




Ba/Bg 




JacY 



lacA 



p 




StoItDKf 




ExonucleaseJ&?I 




MungBcan Nucleasefeil 


Klenow&S 




XholSBf 








1 





Smal+Sal IfiJBff 




ALAW Af. AM. Ba.Bamffl .Bg.Bgin, REcoRI .Hp.Hpal. KKpn I, PJ* I , 
S.Sal I .Sm.Smal.StStul.X.XhoI . Xb.Xba I 
ATCC13032 ^g-fcDNAfeW 



(23) 



W5-56782 



7Py h^— -S<DWL% 

(51)Int.Cl.> M+ FI i*****®* 

C12N 9/88 7823-4B 
15/17 
15/20 
15/27 
15/54 
15/56 
15/58 
15/60 
15/67 
15/77 

C12P 21/02 E 8214-4B 

H 8214-4B 
F 8214-4B 
C 8214-4B 



//(C 1 2 N 


1 /01 
1/21 


C 1 2 R 


1 ■ ID) 


(C 1 2 N 


1 /Ol 

1/zl 


C 1 2 R 


1 ■ 1 

1 ■ 1.0) 


(C 1 2 N 


1 /Ol 
1/21 


C 1 2 R 


1 

l'UJJ 


(C 1 2 N 


9/10 


C 1 2R 


1:15) 


(CI 2N 


9/10 


C 1 2R 


1:13) 


(C 1 2N 


9/10 


C 1 2R 


1:01) 


(C 1 2N 


9/38 


CI 2R 


1:15) 


(CI 2N 


9/38 


C 1 2R 


1:13) 


(CI 2N 


9/38 


CI 2R 


1:01) 


(C 1 2 N 


9/88 


C 1 2 R 


1:15) 


(C 1 2 N 


9/88 


C 1 2 R 


1:13) 


(C 1 2 N 


9/88 


C 1 2 R 


1:01) 


(C12P 


21/02 


C 1 2R 


1:15) 


(C12P 


21/02 


C 1 2R 


1:13) 


(C 1 2 P 


21/02 


C 1 2R 


1:01) 



